Normoxic induction of cerebral HIF-1alpha by acetazolamide in rats: role of acidosis.
Acetazolamide has been recognized as an effective treatment for acute mountain sickness. The efficacy of acetazolamide is related to metabolic acidosis, which promotes chemoreceptors to respond to hypoxic stimuli at altitude. In this study, adult male Sprague-Dawley rats were treated with acetazolamide (100mg/kg or 50mg/kg, I.P.) for 3 days. Primary cultured cortical neurons and PC12 cell lines were exposed to acidosis-permissive (pH 6.5) or standard (pH 7.2) media for 20h. HIF-1alpha and its target genes were assayed by Western blot, real-time PCR, HIF-1 DNA-binding assay and chloramphenicol acetyltransferase reporter gene assay. HIF-1alpha protein level and HIF-1 DNA-binding activities were increased in cerebral cortices of rats treated with acetazolamide. Moreover, the mRNA levels of erythropoietin, vascular endothelial growth factor, and glucose transporter-1 also increased. The HIF-1alpha protein level and activity of HIF-driven chloramphenicol acetyltransferase reporters of cortical neurons and PC12 cells treated with acidosis media were significantly enhanced. We conclude that the normoxic induction of HIF-1alpha and HIF-1 mediated genes by acetazolamide may mediate the effect of acetazolamide in the reduction of symptoms of acute mountain sickness.